Minimal residual disease quantification in patients with acute myeloid leukaemia and inv(16)/CBFB-MYH11 gene fusion.
We have designed a real-time CBFB-MYH11 reverse transcription polymerase chain reaction (RT-PCR) assay to quantify minimal residual disease (MRD) in patients with inv(16)-positive acute myeloid leukaemia (AML). Six patients were followed for a median of 17.5 months after diagnosis during which 120 evaluable samples were analysed. The CBFB-MYH11 expression at diagnosis varied only fourfold between the six patients and was virtually identical to that observed in the CBFB-MYH11-positive cell line ME-1. For two cases, a patient-specific real-time PCR for CBFB-MYH11 quantification at genomic DNA level was designed. Similar disease levels were found at the RNA and genomic DNA level during and after treatment, indicating that CBFB-MYH11 gene expression was unaltered during treatment and that the percentage of malignant cells can be accurately quantified at the RNA level. Following successive courses of chemotherapy, the reduction of malignant cells was found to be significantly more pronounced (80-250-fold greater) in peripheral blood compared with bone marrow in five out of six cases tested. Treatment with gemtuzumab ozogamicin as sole agent at relapse did not result in a selective decrease of tumour cells in three cases analysed. We conclude that real-time PCR is a powerful method of monitoring MRD levels and quantifying the antileukaemic effect of separate (experimental) courses of chemotherapy.